This Page Is Inserted by IF W Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (uspto) 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: . 

11.03.1998 Bulletin 1998/11 



inn™ 

01) EP 0 827 756 A1 

EUROPEAN PATENT APPLICATION 

(51) Int. CI. 6 : A61M 25/00 



(21) Application number: 97202763.5 

(22) Date of filing: 09.09.1 997 



(84) Designated Contracting States: 

AT BE CM DE DK ES Fl FR GB GR IE IT LI LU MC 
NL PT SE 

Designated Extension States: 
AL LT LV RO SI 

(30) Priority: 09.09.1996 NL 1003984 

(71) Applicant: CORDIS EUROPA M.V. 
NL-9301 LJ Roden (NL) 



(72) Inventors: 

• Mouris-Laan, Judith Alida Maria Petronella 
8604 CN Sneek(NL) 

• Kasto, Lesley Sugito 
9469 PN Schipborg (NL) 

(74) Representative: 

't Jong, Bastiaan Jacobus 

Arnold & Siedsma, 

Advocaten en Octrooigemachtigden, 

Sweelinckplein 1 

2517 GK DenHaag (NL) 



(54) Catheter with internal stiffening ridges 

(57) This invention relates to a catheter comprising 
a tube-like basic body which is formed by a first tube-like 
element with a lumen bounded by a lumen wall and at 
least a second tube-like element which has been 
received in the lumen and comprises an outer wall. Of 



the outer wall and the lumen wall at least one has been 
provided with a number ridges substantially extending 
in the longitudinal direction of the basic body. 
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Description 

Ths invention relates to a catheter comprising a 
tube-like basic body. The tube-like basic body has been 
formed by a first tube-like element comprising a lumen 
which is bounded by a lumen wail and by at least a sec- 
ond tube-like element which has been received in the 
lumen and has an outer wall. 

Such a catheter is known. The construction with a 
second tube-like element received in a lumen of a first 
tube-like element is in particular employed to obtain 
catheters with small diameters. The annular space in 
between the lumen wall of the first tube-like element 
and the outer wall of the second tube-like element forms 
a lumen through which a fluid can be transported from 
one end of the basic body to the other. In the second 
tube-like element there may also be a lumen, which may 
function as for instance a guide wire lumen. The advan- 
tage of the known catheter is a relatively large effective 
sectional area of the lumens. 

A drawback of the known catheter is that it is sus- 
ceptible to buckling. Especially when limited wall-thick- 
nesses are employed in order to achieve as large as 
possible effective cross -sections of the lumens, this 
danger is very much present. 

The object of the invention is to provide a catheter 
of the type as described in the preamble which is not or 
only to a limited degree susceptible to buckling. With the 
catheter according to the invention this aim is achieved 
with the measures as characterised in claim 1. The 
ridges reinforce in the first place the tube-like element 
on which they have been arranged, so that it does not 
buckle so easily. In addition, when bending the cathater 
the ridges may rest against the other tube-like element, 
which furthermore reduces the chance of buckling of 
the tube-like element onto which the ridges have been 
arranged. Thirdly, also the tube-like element which itself 
has not been provided with ridges, but is positioned 
against the ridges of the other tube-like element, 
becomes less prone to buckling due to the support pro- 
vided in this manner. The basic body of the catheter 
according to the invention has consequently a very con- 
siderable buckling resistance. 

By employing the measure as set out in claim 2 a 
simple construction of the basic body is possible. The 
second tube-like element may be pushed inside the first 
tube-like element and does not need to be fixed inside it. 
The favourable mutual influence of the buckling behav- 
iour of the separate tube-like elements is also achieved 
in this case, as, because of the flattening deformation of 
the tube-like elements, a good contact is achieved 
between the ridges and the opposite wall on bending. 

An advantageous further development has been 
characterised in claim 3. The top-surface supports the 
opposite wall evenly over its entire surface area, without 
concentrations of stress occurring which expedite buck- 
ling. 

A high buckling resistance is achieved with the 



measures as set out in claim 4. 

A suitable embodiment, which is also suitable for 
small to very small catheter-diameters, has additionally 
been characterised in claim 5. 
5 In order to prevent a preferred bending direction of 

the basic body, the measure as set out in claim 6 is pref- 
erably employed. 

The invention will be explained in greater detail in 
the following description with reference to the attached 
ic drawings. 

Figure 1 shows a perspective view of a balloon 
catheter according to the invention. 

Figure 2 shows a cross-section along the line 1 1- 1 1 of 
figure 1 . 

75 A balloon catheter 1 illustrated in figure 1 comprises 
a tube-like basic body 2 at a distal end of which a bal- 
loon member 3 has been arranged. The proximal end of 
the basic body 2 has been connected to connecting 
members 14, 15, the functions of which will be 

20 explained in greater detail below. 

As can be seen in figure 2, the basic body 2 has 
been formed by a first tube-like element 5 with a lumen 
12 which is bounded by a lumen wall 7. A second tube- 
like element 6 has been received inside the lumen 12, 

25 which itself comprises a lumen 11. 

With this example of an embodiment the outer wall 
8 of the second tube-like element 6 has been provided 
with ridges 9 which extend in the longitudinal direction 
of the basic body 2. The ridges S reinforce the second 

30 tube-like element 6 to such an extent that it tends to 
buckle less easily. 

On bending the basic body 2 rather sharply, the 
lumen wall 7 will be positioned against the top-surfaces 
1 0 of the ridges 9 due to a flattening of the cross-section 

35 of the first tube-like element 5. On the one hand the sec- 
ond tube-like element 6 is supported as a result, so that 
it can be bent more sharply before it buckles; On the 
other hand also the first tube-like element 5 is sup- 
ported internally by the ridges 9. so that also this first 

*o tube-like element 5 buckles less quickly. The result of 
these effects is that the basic body 2 of the catheter 1 
displays a significant resistance to buckling. 

As can be seen in figure 2. the top-surfaces 10 of 
the ridges 9 are substantially concentric with the tube- 
rs like element 6 and consequently also with the tube-like 
element 5. so that these top-surfaces 10 make contact 
with the lumen wall 7 in an even fashion. Consequently, 
on making contact no concentrations of stress will occur 
in the wall of the first tube-like element 5. which is 

so favourable in order to prevent buckling. 

The function of the central lumen 1 1 in the second 
tube-like element 6 of catheter 1 is to accommodate a 
guide wire 16. 

As is known, first a guide wiie is introduced into a 

55 patient after which a catheter such as the catheter 1 is 
passed over the guide wire 16 into the body of tie 
patient, until the balloon member 3 has arrived in tne 
target position. The second tube-like element 6 extends 
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over the entire length of the catheter and the lumen 1 1 
thereof is accessible via the connecting member 15 at 
the proximal end. 

The remaining space of the lumen 12 of the first 
tube-like element 5 has been made accessible via a £ 
connecting member 14 of which a channel is connected 
to this lumen 12 via an opening in the wall of the first 
tube-like element 5. At the distal end a number of open- 
ings 13 have been arranged in the wall of the first tube- 
like element 5 at the site of the balloon member 3. so ic 
that the lumen 1 2 is connected with the inside of the bal- 
loon member 3 via these openings 13. By introducing 
fluid under pressure into the balloon member 3 via the 
connecting member 1 4, this balloon member 3 may be 
expanded in order to carry out for instance angioplasty, if 

Although in the embodiment illustrated the ridges 9 
have been arranged on the outer wall of the second, 
inner tube-like element 6. it is also possible to provide 
the first, outer tube-like element 5 on the inside, on the 
lumen wall 7, with ridges. These ridges will reinforce in 20 
that case the first tube-like element, and due to the 
cooperation with the second tube-like element as 
described above, the resistance to buckling of the entire 
basic body 2 is furthermore increased. 

In a suitable manner the number of ridges 9 is 2t 
three, and the ridges have been arranged evenly distrib- 
uted around the circumference. Other quantities of 
ridges are possible as well however. 

In this way many variations of the inventive idea are 
possible. All these variations are considered to fall 3C 
within the scope of the attached claims. 

Claims 

1 . Catheter comprising a tube-like basic body which is 35 
formed by a first tube-like element with a lumen 
which is bounded by a lumen wall and at least a 
second tube-like element which has been received 

in the lumen and comprises an outer wall, wherein 
of the outer wall and the lumen wail at least one has «o 
been provided with a number of ridges substantially 
extending in the longitudinal direction of the basic 
body. 

2. Catheter as claimed in claim 1 . wherein the second 45 
tube-like element has been received in the lumen of 

the first tube-like element in a loose manner. 

3. Catheter as claimed in claim 1 . wherein the ridges 
have a top-surlace which is substantially concentric so 
with the tube-like element carrying the ridges. 

4. Catheter as claimed in claim 1 wherein the number 
of ridges is uneven and the ridges have been 
arranged evenly distributed around the circumfer- £5 
ence. 

5. Catheter as claimed in claim 4. wherein ihe number 



of ridges is three. 

6. Catheter as claimed in claim 1. wherein the ridges 
expend in a helical pattern. 
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